Abstract A cooling system that sprays micro water droplets could prove useful in mitigating temperature increases in urban areas by using the heat of water evaporation, a process that consumes only small amounts of water and energy. If water mist is sprayed in a semi-outdoor area, for example, under a canopy, it could potentially improve conditions on hot days. However, there is little reference data concerning the design or control of such systems. In order to propose a method for designing and predicting the performance of a water mist system, we discuss differences in cooling effects in the context of particle size distribution of water mist. The results of numerical fluid analysis showed there is no significant difference in temperature reduction for different particle sizes. However, the water particles remained in a lower position with larger particles.
Introduction
In recent years, warming of urban areas in summer has become a problem known as the "urban heat island effect". One means of mitigating this effect is to spray micro water droplets. This method suppresses the temperature rise in urban areas by using the heat of water evaporation, while using only small amounts of water and energy. If water mist is sprayed in a semi-outdoor area, for example, under a canopy, it could potentially improve conditions on hot days. Through a field experiment (Yamada et al. 2006) , we have verified the effectiveness of this method and confirmed a temperature reduction under a canopy of up to about 3℃. Such water mist systems are expected to be used increasingly in the future, yet there is little reference data concerning the design or control of such systems. Therefore, this study proposes a method for designing and predicting the performance of water mist systems. In this study, we conducted a numerical fluid analysis and then examined the particle size distribution and the cooling effect of water mist.
Simulation Outline
In this study, the simulations were conducted by using a CFD (computational fluid dynamics) code Fluent. And, we used discrete phase model (DPM) for calculating momentum, heat and mass exchange between the water mist and the air. Also, we adapted the pressure-swirl atomizer model in this simulation. DPM and the pressure-swirl atomizer model have been mounted in Fluent basically. In Section 2.1 and 2.2, we described these models by quoting the user's manual (Fluent 2006) . And, we presented calculation conditions of simulations in Section 2.3.
Discrete phase model
We adopted the discrete phase model (DPM) that it allows to simulate a discrete second phase in a Lagrangian frame of reference in addition to solving transport equations for the continuous phase. Also, DPM can compute the trajectories of the discrete phase entities, as well as momentum transfer, heat and mass transfer to/from them ( Fig. 1) .
Fig. 1 Diagram of discrete phase model

